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A COMPARISON OF KNEE EXTENSOR AND HIP ABDUCTOR TORQUE,
PAIN, STIFNESS AND PHYSICAL FUNCTION BETWEEN HEALTHY AND
MEN WITH EARLY KNEE OSTEOARTHRITIS
L.F. Selistre, S.M. Mattiello. Federal Univ. of S~ao Carlos, S~ao Carlos, Brazil
Purpose: The aim of this study was to compare hip abductor and knee
extensor torque, pain, stiffness and physical function between healthy
and men with early knee osteoarthritis.
Methods: 14 patients diagnosed with early (Grade II - KL) knee osteo-
arthritis (age 567 years; height 1,740,08 meters; weight 79,512,6
kilograms; body mass index 26,23,2 kg/m2) and 14 healthy controls
(age 556 years; height 1,760,09meters; weight 80,911,9 kilograms;
body mass index 26,13,3 kg/m2) participated in this study. The GC
consisted of healthy individuals, sedentary, no surgery or fracture in the
lower limbs, no pain and also any type of knee joint injury, graded as 0
or 1 (KL). The GOAwas composed of men diagnosed with knee OA (ACR
- American College of Rheumatology) grade II (KL). Pain, stiffness and
physical function were assessed by the subscores of Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC). The knee
extensor and the hip abductor torque were assessed by isokinetic
evaluation. Volunteers were underwent familiarization with the
equipment, consisting of three submaximal and a maximum repetition
speed in that would be evaluated. The knee isokinetic evaluation was
performed in the concentric mode at 60, 120 and 180/s, and hip was
performed in concentric mode at 30/s. Data were analyzed using the
Statistica  7.0 software (StatSoft, Inc., Tulsa, USA). Initially descriptive
values (mean and standard deviation) were obtained for all data. Then
we veriﬁed the normality with Shapiro-Wilks test. For intergroup
comparative analysis the Student t test was used for parametric data
(age, height, weight and BMI, knee extensor and hip abductor torque),
and the U Mann-Whitney test for intergroup comparison of non-data
parametric (pain, stiffness and physical function - WOMAC), all using
the a0.05.
Results: The groups were homogeneous for age (p ¼ 0.60), weight (p ¼
0.76), height (p ¼ 0.51) and BMI (p ¼ 0.97). The intergroup comparison
also showed signiﬁcant difference inWOMAC, GOA showed higher pain
(p ¼ 0.003) and lower physical function (p ¼ 0.000). The intergroup
analysis showed differences in isokinetic evaluation, GOA showed lower
knee extensor torque at 60/s (p¼ 0.003) and lower hip abductor torque
at 30/s (p ¼ 0.02). There was no difference in the others speeds of
extensor torque 120 and 180/s (p ¼ 0.07 and p ¼ 0.08, respectively).
Conclusions: Therefore pain, functional deﬁcit, weakness of the quad-
riceps and hip abductors is present in men with early knee OA. This
knowledge enables the construction of intervention at the early stage of
the disease, in order to contribute to the reduction of disease pro-
gression as well as pain and functional deﬁcit.784
KNEE CONFIDENCE IS ASSOCIATED WITH SELF-RATED HEALTH AND
FEAR OF MOVING BUT NOT WITH SELF-EFFICACY AND
RADIOGRAPHIC SEVERITY – A CROSS-SECTIONAL STUDY IN KNEE
OSTEOARTHRITIS
S.T. Skou y,z, S. Rasmussen y,z, E.M. Roos x. yOrthopaedic Surgery Res. Unit,
Aalborg Univ. Hosp., Aalborg, Denmark; zDept. of Hlth.Sci. and Technology,
Ctr. for Sensory-Motor Interaction, Aalborg Univ., Aalborg, Denmark; xRes.
Unit for Musculoskeletal Function and Physiotherapy, Inst. of Sports Sci.
and Clinical Biomechanics, Univ. of Southern Denmark, Odense, Denmark
Purpose: To investigate associations between self-reported knee con-
ﬁdence and self-rated health, fear of moving, self-efﬁcacy and radio-
graphic severity in patients with knee osteoarthritis (OA).
Methods: Cross-sectional analysis of baseline data from all 100 par-
ticipants in a randomized controlled trial in patients with knee OA seen
in secondary care and deemed not eligible for total knee arthroplasty
(Trial registration: clinicaltrials.gov NCT01535001). Self-reported knee
conﬁdence, assessed using a 5-point Likert scale item from the knee
related quality of life subscale of the Knee Injury and Osteoarthritis
Outcome Score, was set as the dependent variable in univariate ordinal
regression. The independent variables were: self-rated health (EQ-VAS
from the EuroQol instrument EQ-5D-3L), fear of moving (‘Are you afraid
that your knee is hurt frommoving?’ with responses ‘yes’ and ‘no’), self-
efﬁcacy (VAS 0-100 with the terminal descriptors ‘very uncertain’ and
‘very certain’ in response to the question: “Howcertain are you, that youcan decrease your pain quite a bit?’), and radiographic OA severity
(Kellgren & Lawrence grading system (K&L)).
Results: Forty-nine men and 51 women participated in the study (mean
age 66.0 (SD 8.9); K&L grade 1: 18%, K&L grade 2: 28%, K&L grade 3: 23%,
K&L grade 4: 31%; mean worst pain intensity in the previous 24 hours
(VAS 0-100) 58 (SD 24)).
7% of the participants were not troubled with lack of knee conﬁdence,
20% were mildly troubled, 23% were moderately troubled, 45% were
severely troubled, and 5% were extremely troubled.
Signiﬁcant associations (p < 0.05) were found between worse knee
conﬁdence and lower self-rated health (OR 0.98, 95% CI 0.96-0.99) and
fear of moving (OR 2.9, 95% CI 1.27-6.73), but not with self-efﬁcacy or
radiographic severity.
Conclusions:Worse knee conﬁdence is associatedwith lower self-rated
health and fear of moving. Most patients with knee OA are troubled by
lack of knee conﬁdence underlining the importance of the problem in
knee OA. Since worse knee conﬁdence at baseline is predictive of
functional decline in knee OA, future studies should investigate
whether knee conﬁdence and/or associated factors represents ther-
apeutic targets in knee OA. This study underpins the poor relation
between knee conﬁdence and radiographic severity of knee OA.
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PREOPERATIVE PREDICTORS OF POSTOPERATIVE FUNCTION IN
INDIVIDUALS UNDERGOING TOTAL HIP ARTHROPLASTY
F. Pozzi, S. Abujaber, J. Zeni. Univ. of Delaware, Newark, DE, USA
Purpose: To determine preoperative predictors of self-reported and
performance-based functional ability 3 months after total hip arthro-
plasty (THA).
Methods: 31 subjects (17 male, 14 female, 657 years of age,
30.936.59 Kg/m2 of body mass index [BMI]) with end-stage hip OA
who were scheduled for unilateral THA were recruited for this study.
Subjects underwent a functional evaluation approximately 2 weeks
before and 3 months after THA. Hip-speciﬁc questionnaires included
the Hip Harris Score (HHS) and the Hip Outcome Score (HOS). Average
pain for the week was measured on a 0-10 scale where 0 was no pain
and 10 was the worst pain imaginable. Hip abductor strength was
measured using a hand held dynamometer with a non-elastic strap to
provide resistance; knee extensor strength was measured using an
electromechanical dynamometer. Both strength measures were nor-
malized to body weight. Functional performance was assessed with the
Timed Up-and-Go (TUG), Stair climbing (SCT), and Six Minute Walk
(6MW) tests. Differences between pre- and post-operative scores were
compared using a paired-sample t-test. Pearson correlation coefﬁcients
were calculated to investigate the relationship between preoperative
and postoperative variables. Hierarchical linear regression models were
created to predict self-reported measures (HHS and HOS) and per-
formance based tests (TUG, SCT, and 6MW test) at 3 months following
THA based on the scores at baseline. Preoperative test score, age and
BMI, pain in the surgical hip, hip abductors strength, hip internal
rotation range of motion, and knee extensor strength were entered in
the regression model as independent variables, in that order.
Results: Following the surgery, both HHS and HOS increased 30% (p <
.001), while pain decreased 83% (p < .001). No signiﬁcant improve-
ments in hip abductor (147 vs. 135, %) and knee extensor (6.233.09
vs. 6.492.41, N/Kg) strength were found. After surgery, subjects took
less time to complete the TUG (16%, p < .001) and SCT (23%, p < .001),
and walked farther distance in the 6MW (18%, p < .001). The results
from the correlation analysis are summarized in Table 1. The regression
models for the performance-based tests revealed that preoperative
performance explained 59.9%, 49.8%, and 67.2% of the variance of 3
months performance in the TUG (Figure 1A), SCT (Figure 1B), and 6MW
(Figure 1C) tests, respectively. The addition of all other variables did not
signiﬁcantly improve the model. No preoperative variables signiﬁcantly
predicted score of the HHS questionnaire. Preoperative HOS score sig-
niﬁcantly predicted the score at 3 months, but explained only 13.4% of
the variance (Figure 1D).
Conclusions: Preoperative scores of the HOS and performance-based
tests were the strongest predictors of outcomes in those metrics 3
months following THA. Age, strength and hip internal rotation range of
motion were signiﬁcantly correlated with outcomes, but did not inde-
pendently predict outcome following THA after accounting for the
variability predicted by the preoperative performance on those meas-
ures. Patient entering the surgery with higher pain or greater BMI are
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surgery. Moreover, most of the subjects were able to achieve high HOS
scores 3 months following the surgery, even if they had low scores
preoperatively. This may suggest that the reduction of pain following
the surgery may drive the improvements in HOS. In contrast, achieving
better scores on the performance-based measure may be reliant on
having better functional performance prior to THA.Table 1
Pearson correlation coefﬁcent between preoperative and postoperative values
3 Months postoperative
HHS HOS TUG SCT 6MW
Preoperative Age .055 -.202 .509** .472** -.329
BMI -.178 -.150 .089 .239 -.308
Pain surgical hip -.050 -.272 .287 .258 -.328
Hip ABD strength -.157 .050 -.372* -.501** .471**
Hip internal
rotation ROM
.300 .464** -.332 -.444* .496**
Knee EXT strength -.209 .020 -.340 -.408* .249
HHS .259 .231 -.236 -.233 .275
HOS .184 .367* .456** -.426* .445*
TUG -.261 -.418* .774** .723** -.670**
SCT -.200 -.404* .589** .706** -.675**
6MW .145 .353 -.569** -.672** .820**
Abbreviation: HHS, Hip Harris Score; HOS, Hip Outcome Score; TUG, Timed Up-and-
Go; SCT, Stair Climbing Test; 6MW, Six Minute Walk; BMI, body mass index; ABD,
abductors; ROM, Range of motion; EXT, Extensor.
**, Correlation is signiﬁcant at the 0.01 level (2-tailed).
*, Correlation is signiﬁcant at the 0.05 level (2-tailed).786
MEASUREMENT PROPERTIES OF EXISTING CLINICAL ASSESSMENT
METHODS EVALUATING SCAPULAR POSITIONING AND FUNCTION. A
SYSTEMATIC REVIEW
C.M. Larsen y, B. Juul-Kristensen y,z, H. Lund y,z, K. Søgaard y. yUniv. of
Southern Denmark, Dept. of Sports Sci. and Clinical Biomechanics,
Odense, Denmark; z Inst. of Occupational Therapy, Physiotherapy and
Radiography, Dept. of Hlth.Sci., Bergen, Norway
Purpose: From a biomechanical perspective, the scapula plays a key
role in the shoulder and arm function as a stable base for optimal
muscle activation both at rest and during functional tasks.There is
evidence suggesting that scapular positioning are altered in patients
with musculoskeletal shoulder disorders, e.g in shoulder impingement
syndrome and in patients with glenohumeral osteoarthritis. Rehabil-
itation exercises are aiming at altering abnormal/asymmetric scapular
positioning and/or function. Numerous assessment methods havemeasured the degree of scapular dyskinesis, subjectively by visual
evaluation and objectively by measurements of static and dynamic
scapular positioning, by either a 3-dimensional electromagnetic device
or 2-dimensional clinically applicable methods. Since advanced
equipment (i.e. 3D motion analysis) is rarely available in the clinic, the
clinician needs applicable assessment tools to characterise scapular
alterations.The aims were to compile a schematic overview of the
available clinical scapular assessment methods and critically appraise
the methodological quality of the involved studies.
Methods: A systematic, computer-assisted literature search using
Medline, CINAHL, SportDiscus and EMBASE was performed from
inception to October 2013. Reference lists in articles were also screened
for publications. The overall method used in this review can be divided
into four steps: 1) Compile an exhaustive list of scapular assessment
methods on the basis of an initial search; 2) Additionally search for
studies including clinimetric outcome measures of the identiﬁed
assessment methods; 3) Critically appraise the methodological quality
of the identiﬁed measurement properties in each study; and 4) Identify
the assessment methods with acceptable results in the domains of
validity and reliability as well as responsiveness, from studies which
best meet the standards for acceptable methodological quality. Fur-
thermore, the review sought to recommend clinical scapular assess-
ment methods on the basis of acceptable results in the domains of
validity and reliability as a minimum.
Results: From 50 articles, 54 method names were identiﬁed and cat-
egorised into three groups: Static positioning assessment (n ¼ 19), Semi-
dynamic (n ¼ 13), and Dynamic functional assessment (n ¼ 22).
Fifteen studies were excluded for evaluation due to no/few clinimetric
results, leaving 35 studies for evaluation. Graded according to the
COnsensus-based Standards for the selection of health Measurement
INstruments (COSMIN checklist), the methodological quality in the
reliability and validity domains was ‘fair’ (57%) to ‘poor’ (43%), with only
one study rated as ‘good’. The reliability domain was most often
investigated. Few of the assessment methods in the included studies
that had ‘fair’ or ‘good’ measurement properties demonstrated
acceptable results for both reliability and validity.
Conclusions: We found a substantially larger number of clinical scap-
ular assessment methods than previously reported and the methodo-
logical quality of the included measurement properties in the reliability
and validity domains were in general ‘fair’ to ‘poor’. None were exam-
ined for all three domains: reliability, validity and responsiveness.
Clinically applicable assessment methods of visual observation and
inclinometer measurement of scapular rotation for evaluation of scap-
ular kinematics seem suitably evidence-based for clinical use. Future
studies should test and improve the clinimetric properties of clinical
assessment methods, especially also the diagnostic accuracy and
responsiveness, to increase utility in clinical practice.
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INTER-EXAMINER RELIABILITY OF A TEST BATTERY FOR ASSESSING
SCAPULAR POSITIONING AND FUNCTION
H. Eshøj, C. Larsen, K. Søgaard, B. Juul-Kristensen. Inst. of Sports Sci. and
Clinical Biomechanics, Odense, Denmark
Purpose: Scapular dyskinesis, deﬁned as an abnormal positioning, and/
or altered function of the scapular is often present in subacromial
impingement syndrome (SIS). SIS is one of the most common shoulder
disorders, which can potentially lead to degenerative conditions and/or
osteoarthritis in the glenohumeral joint. Treatment of SIS primarily
consists of physical therapy aiming at reducing signs of scapular dyski-
nesis. However, no consensus exists regardingwhich clinical tests to use
for identifying and measuring scapular positioning and function. As a
ﬁrst step acceptable clinimetric measures of reliability is important,
although, several tests have only been tested for intra-reliability. The aim
was to investigate the inter-examiner reliability of an extended battery
of clinical tests for assessing the scapular positioning and function.
Methods: A standardized three-phase protocol for clinical reliability
studies was conducted, containing a training, an overall agreement and
a study phase. By choosing a population of overhead athletes in the ﬁnal
study phase, approximately 50% of the subjects included were expected
to present an obvious scapular winging (pseudo or margo medialis
winging). The test battery comprised 24 clinical tests of static (six),
semi-dynamic (seven) and dynamic measurements (ten) of the scapular
positioning and function. Supplemental tests, such as proprioception
and isometric external rotation strength with and without scapular
